between functional regain, after a loss due to acute disease, and mortality.
Moreover, because functional change in this study is assumed to represent a condition of multiorgan frailty, patients with stroke ( n = 171) (a disease that directly and severely affects disability) and patients who died in hospital ( n = 157) were excluded. The number of patients considered for the purpose of the study was 1,119.
Variables were routinely collected on the fi rst day after admission using a standard protocol ( 8 ) : demographic information (age, sex), cognitive status as defi ned by Mini-Mental State Examination (MMSE) and Diagnostic and Statistical Manual of Mental Disorders-IV criteria ( 11 , 12 ) , comorbid conditions evaluated with the Charlson comorbidity index ( 13 ) , serum albumin, and Acute Physiology And Chronic Health Evaluation (APACHE) II score ( 14 ) . Number of drugs at admission and length of stay in hospital were also recorded. Basic activities of daily living (BADLs) were assessed by Barthel Index ( 15 ) , which measures the independence of a patient in mobility and personal care. A patient scoring 100 on the BADLs is continent, feeds himself, dresses himself, gets up out of bed and chairs, bathes himself, walks at least a block, and can ascend and descend stairs. Disability in BADLs was determined by asking patients or their proxy (if patients were unable to give an answer, eg, demented patients) to recall their premorbid function (15 days before admission), and their functional status at admission and at discharge (1 day before discharge). Functional trajectory was assessed by evaluating functional decline at admission (difference between BADLs 15 days before and at admission) and ability or inability to regain function (difference between BADLs at admission and at discharge). The ability to regain function was defi ned as any improvement in the BADLs, whereas inability as a lack of any functional recovery. We defi ned arbitrarily moderate and severe functional decline as a loss of less than 30 points and greater than 30 points in the BADLs, respectively. Therefore, the 1,119 patients selected were categorized for study purpose into the following groups, according to degree of functional decline at admission in comparison with the premorbid level and ability or inability to regain function at discharge: (a) with moderate functional loss and able to regain function, (b) with moderate functional loss and not able to regain function, (c) with severe functional loss and able to regain function, and (d) with severe functional loss and not able to regain function.
Outcome
The primary outcome was 3-month postdischarge mortality, obtained through hospital and emergency medical services records, and contacting each patient or family individually by telephone interview.
Statistical Analysis
Data characterizing the study population collected at admission and during the hospital stay were examined by descriptive statistics. For the aim of the study, variables were dichotomized according to third tertiles for APACHE II score, Barthel Index, Charlson index, and number of drugs; cutoffs for MMSE and serum albumin were according to literature data ( 8 , 16 ) . Means or frequencies of dichotomized variables between the two groups were used. Age (80+ years), gender (males), MMSE (<18), number of drugs ( ≥ 8), serum albumin (<3.5 g/dL), Charlson comorbidity index ( ≥ 4), and APACHE II ( ≥ 15) were dichotomized for a bivariate analysis.
The predictive value of clinical variables and functional changes was assessed versus 3 months mortality, and Kaplan -Meyer curves were used as explorative tools to check for the proportionality of hazards. The unadjusted association of predictors with mortality was estimated with bivarate Cox proportional hazards regression models. The independent association of predictors found to be signifi cantly associated with mortality in the bivariate models was assessed in multivariate Cox models where variables were selected in a stepwise fashion with p of the F to enter less than .05 and p of the F to exclude greater than .10. Functional changes were included in three different multivariate Cox models, as potential confounders, to understand whether these parameters provide additional information or could replace the static functional measures (eg, Barthel Index as assessed 2 weeks before the admission, at admission, and at discharge) in outcome prediction.
All statistical analyses were performed using the SPSS software program version 13.0.
Results
The demographic, functional, and clinical characteristics of the population and its stratifi cation according to functional decline on admission and change of function during hospitalization are shown in Table 1 . The main diagnoses were respiratory failure (pneumonia and exacerbations of chronic obstructive pulmonary disease; 41.2%) and cardiac diseases (heart failure, non-ST-segment elevation myocardial infarction, and arrhythmia; 29%). The APACHE II score on admission was 12.5 ± 5.8, whereas Charlson comorbidity index was 3.0 ± 2.3.
Patients with moderate functional loss and able to regain function (group a) were 244; patients with moderate functional loss and unable to regain function (group b) were 193; patients with severe functional loss and able to regain function (group c) were 497; and patients with severe functional loss and unable to regain function (group d) were 185. The overall 3-month mortality rate was 17.9%; 10.7% in group a, 17.6% in group b, 14.5% in group c, and 36.7% in group d.
The overall unadjusted odds ratio (OR) for death was 1.8 (95% confi dence interval [CI], 1.1 -2.6) for group b, 1.3 (95% CI, 1.1 -3.0) for group c, and 4.9 (95% CI, 3.1 -7.8) for group d. Factors found to be predictors of 3-month mortality in the bivariate analyses were age (>80 years) OR = 1.4 (95% CI, 1.0 -1.9), gender (male) OR = 1.2 (95% CI, 1.0 -1.6), Charlson index ( ≥ 4) OR = 2.1 (95% CI, 1.6 -2.9), serum albumin (<3.5 g/dL) OR = 2.5 (95% CI, 1.8 -3.5), APACHE II score ( ≥ 15) OR = 2.7 (95% CI, 2.0 -3.6), MMSE (<18) OR = 2.7 (95% CI, 1.9 -3.7), number of drugs ( ≥ 8) OR = 2.1 (95% CI, 1.5 -2.9), BADLs (<60) before admission OR = 2.5 (95% CI, 1.8 -3.4), BADLs (<60) at admission OR = 3.1 (95% CI, 1.9 -5.6), and BADLs (<60) at discharge OR = 4.1 (95% CI, 2.9 -5.6) ( Table 2 ). After controlling for variables showing a statistical signifi cance ( p < .05) in bivariate analyses, in three different multivariate Cox models including, respectively, BADLs before admission, at admission, and at discharge, MMSE (<18), serum albumin (<3.5 g/dL), APACHE II ( ≥ 15), Charlson index ( ≥ 4), number of drugs ( ≥ 8), and inability to regain function during hospitalization were independent factors associated with 3-month mortality ( Table 2 ) .
Discussion
The study describes the association between trajectories of functional status in acutely ill hospitalized patients and mortality. We have shown that, among elderly patients who experience functional loss as a consequence of acute diseases, inability to regain function during hospitalization is associated with higher rates of 3-month mortality compared with those patients who are capable to regain function.
It has been demonstrated that functional status before and at admission to the hospital affects outcomes such as mortality, nursing home placement, and health care costs ( 17 -19 ) . Our results extend this information demonstrating that functional trajectories might be a useful prognostic sign and a good predictor of mortality, more than single and static measures of functional status. In fact, BADLs evaluated before admission and at admission refl ect the past health status and the impact of the disease on the functional status, respectively, whereas functional trajectories during hospital stay express the individual response to a disease and to its treatment. The measurement of BADLs function gives information about illness severity beyond those provided by laboratory data and comorbidity ( 17 -19 ) . In general, vital signs and laboratory measures improve between hospital admission and discharge, being a sign of a positive clinical trend and allowing a safe discharge ( 20 ) . Our data show that the functional status not always improves, suggesting that functional and physiological markers of illness may follow dissimilar trajectories. Functional trajectories may refl ect more accurately health status compared with physiological markers of an acute illness. In this context, a comprehensive 3.4 ± 0.6 3.5 ± 0.6 3.6 ± 0.7 3.4 ± 0.6 3.3 ± 1.0 Number of drugs 6.7 ± 3.1 6.6 ± 3.0 5.1 ± 2.3 7.2 ± 2. assessment of functional trajectories at baseline, at admission, and at discharge is a valuable predictor for different outcomes such a return to home, institutionalization, rehabilitation, and, more alarmingly, mortality. In an acutely ill elderly patient, functional status and its recovery during hospital stay could be used by clinician as a sign of clinical stability. These results also reveal that functional recovery at discharge can be achieved in 66.2% of patients, confi rming Covinsky and associates ' ( 21 ) data indicating that functional recovery is common after hospital admission, in contrast to other studies that have emphasized hospital-associated functional decline ( 22 , 23 ) . It should be underlined that these results have been observed in a setting organized following the model of ACE unit, designed to prevent negative effects of hospitalization on cognitive and functional status.
Our study presents limitations due to its retrospective design and the lack of functional assessment after the hospital discharge; moreover, it may not be generalized because of the number of patients who were excluded from the study population (ie, persons who have high function level at admission and stroke patients).
In conclusion, the results are of interest not only to clinicians but also to health services administrators and health policy makers ( 24 ) . They could allow care providers to individualize the best posthospital health care management of each patient, based on the prognosis obtained through a high-standard geriatric assessment. However, future trials should address the effi cacy of different interventions (eg, tailored rehabilitation programs) in improving outcomes of acutely ill elderly patients unable to regain function after hospitalization. Notes: APACHE = Acute Physiology and Chronic Health Evaluation; MMSE = Mini-Mental State Examination; NS = not signifi cant. Univariate and multivariate Cox proportional hazards regression models were applied to identify factors statistically associated with 3-month mortality.
* Adjusted for Barthel Index (<60) before admission (Model 1), at admission (Model 2), and at discharge (Model 3).
